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jNgBrfRTICLE INVOLVING EVAPORATION OF WATER FROM 
A POLYMER ABSORBENT 




FIELD OF THE INVENTION 



The present Invention relates to such cooling devices as 
are useful for re.levlng pain from a sore or painful part of an 
individual's body. Pain relief is here considered as mcludmg 
eduction to any extent as we,, as complete alleviation of pa.n, for at 
,aast some amount of time. The main object of the mvent.on to 
provide such an article that will exhibit a high and long-lasting 
cooHng capabi.ity when app.led externally on said sore part and w,l. 
be non toxic and easy to use. 

However, the invention is not restricted to that field of 
application of the articles It provides and it extends as well to a 
greTnumber of other applications where it Is desired to bring or 
maintain an obiect to a temperature lower than that of the amb.ance 
whlre It stands. More specifically the invention relates to such 
Tooling articles the operation of which involves evaporation of water. 



BACKGROUND OF THE INVENTION 

Cryogenics has been used for a long time as a means to 
„ relieve pain, and Its beneficial effects on health and comfort are 
well-known. 

The precursor to all existing cooling articles for pain relief 
is the ice bag, which however presents a major «™» &cK > * U ***l 
fact that it offers a non-homogeneous cooling surface^ In order to 

„ achieve some flexibility and adapt thereby to the form of the member 
or part to be cooled, the ice-bag has to be filled with ground ,ce^ 
which requires that the bag can be opened. Although th.s .Ho*. ■ 
Closer contact over the whole sore part than full solid ,ce ,n the ce~ 
bag, ground ice, because it Is made of small pieces, involves for the 

30 bag in which it is enc.os d a non-homogeneous coding contact w.th 



the surfac to b coded. Forth rmore, as soon as the » 
liq uid water produced concentrates into the lower part of the hag, 
thus increasing the lack of homogeneity of the coolmg effect. 

During the last decades. new cooling articles have Men 
dsveloped that show good fherma. properties and better s ability n 
Mr close contact with the surface 10 be cooled. In those 
oommerclaHy available a heat fransfer medium made o an aquaou 
gel of propylene glycol and/or methylcetlulose ,s used ,n the frozen 
state instead of Ice. The gel is enclosed In an imperious f Im of 
organic materia,. Such is the case for instance for .he cryogen.c gel 
commercially known as a blue gel or the device known under the 
trademark Cold Hot 3M. 

It has further been proposed to produce a higher cooling 
effect by permitting evaporation of water out of a highly absorber, 
med L swollen with water through an envelope made o f . , polyesta 
^bric or some other permeable material. Examples for such devices 
ere disc used in Canadian patent application 2 135 966, the content 
o which „ herein incorporated by reference. ., can be under* ood 
therefrom that the medium enclosed in the "^^"rZZ 
, 8 ,n the form of a powder of polymer particles wher . dry and , doe 
„o. ooerate merely as a heat transfer medium. The enclosure .s 

p meable to mo Jur I. as to water, and the 

to produce a cooling refreshing effect during desorphon of the water 
previously absorbed that escapes from the particles. 

However. It is still desirable to enhance the properties of 
such articles and achieve a longer cooling effect. An 
egularly homogeneous coolins effect which lasts over 
useful in various industrial applications, for instance to preserve 
"resiles of food or medecines. but proves especially useful m 
, therapeutic Applications, for removing extra hea, from e member or 
part of the body to be treated. 



SUMMARY OF THE INVENTION 

Thence, an object of the Invention is to provide an article 
showing cooling properties that are highly improved compared to the 
prior art. The article of the invention is made of particles of a highly 
5 absorbent polymer enclosed within a bag delimited by an 
advantageously collapsible envelope having non-watertight walls. It 
differs from those previously known by the fact that water, by 
evaporating from the article after It has been immersed in water, will 
provide a long-lasting cooling effect with slow heat uptake. 

10 a further object of the invention is to ensure that although 

steam can easily escape out of a bag delimited by the envelope 
through a wall of the bag constituting an outer face of the envelope, 
an opposed inner face of the envelope supplies a so-called dry cold 
when applied onto a part to be cooled. As a consequence the wearer 

15 will never have the impression that the surface of the bag has 
become wet and heat transfer at the contact with the skin will not be 
disturbed. 

Still another object of the Invention is to ensure that the 
thermal shock corresponding to the temperature difference at the 
20 interface between the article and the part to cool is homogeneous all 
over that part and that it remains constant along time. 

In connection with that purpose, the invention provides a 
cooling article involving evaporation of absorbed water from an 
absorbent polymer wherein said polymer is enclosed in a bag 
25 delimited by an envelope comprising a heat-conductive inner wall for 
contact with a part to be cooled and an opposite outer wall 
permeable to moisture escaping from the polymer medium during 
desorption. 

Other objects and advantages of the invention will appear 
30 from the description below of preferred embodiments of the article 
according to the invention. They include the fact that in preferred 
embodiments all matters and materials In the article should be non- 
toxic for medical external uses and should satisfy to all security 
r qulr m nts in that fi Id. 
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According to a main feature of the invention, the 

set. - _ rr :r r:r p r; : 

mTs^r o a .r^la, reticulata ne t , or web ,ha, 
j5 the next ones. 

'£ Thus, a coollnp article accordino to the invents comprises 

Td., L .orm of part.ce, each o, ^^'Z^JZl 

;r<. dlaton 'o, moisture .com a part.cte to another dur,n 9 
J desorption of absorbed water. 

ffi The envelope according to the invention is advantageously 

S . fle „b,e aid collapsible^ As a result, the _ o, the art, e, ; er, 

I* low when the P ° ,ymer part,C,eS " J.Ltion the size of the 

flexlbl.ltv, the envelope collapses, mean.ng ha. tt. nner and 

j5 cooling effect of the article. 



C3 

ru 



ru 20 



10 



15 



Better pain relief en the entire painful surface. 

M the preferred embodiments the wa.ls of the enve.ope are 
made of textile. 

. j fnf reiievina pain from a sore part of an 

lndWldua * sr-r. r 1 ; hrrr: -srs 

comprises wetting said polymer part.o l.s wrth w« 
envelop, during a sufficient «~ them nto a ge,^ ^ 

up said bag. w " n contact thereon while 

thereby maintaining an inner wall ,n e 

allowing water vapour desorbed from sa,d part. 

through an outer wall of said envelope. 

wording to a secondary feature of .he invention .he 

amount of polymer particles enclosed ,J» bag s 

compared .o .ha. which would W»"%?»S?ZJ^ In 

*" rripST-Sl 0, ;: particles. „ has been 

connection with the spec.fic ru curg sQme 

Served .ha. h, paX no. ye. complefel, 

expansion of the mass, wun i g r expe ,| ed from the 

swotten with water that have a ^^ JZ"'^ info a gel. 
center where comple.ely swollen part.cle. con 

T nence a. the and o, .he -"^^^^J^ be ab.e ,o 
, the watt, of .he bag. a layer of partides W* » ^ 
absorb some water. Those particles , « u MM »» ^ ^ 

water, moisture or sweat penetrating Into the b g 
envelope, which maintains the latter dry. Thar .. «««* p 
be „er feeimg of comfort for the use «-J^^ mls 
» across the inner wall of the enve ' op * addi ,ional barrier to 

according to the invention. 

According to a further Important feature - 
35 ,h fabric forth envelope Is composed so as to be resistant 
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pr6SS ure 0, .he -»"en 9 e, ZZ^^>° 

M » is a,S ° C Tr 5 d l,e easuy through » ou. - «» 

mat it does not let water diffu.e « Y ,,„„, beha vlour can 

' ma ss. Fibers showing hydrophob or « e P f ^ appHeall0 ^ 

advantageously be used »•>•»""•• " refrM nin B bandage In 

and especially tor the appl.cat.on as a ^ g pa( ,, y 

' edieai uses, « has proven ,„ preferre d specific 

nyd rophilous and partly hydrophob a ^ maaa 0 , a , 

COMPLETE DESCRIPTION OF THE INVENTION 

« rt the invention can be 
Cooling articles according • adap(a<1 ,„ be 

m anu.actured so as .0 show a ^"^L, body t0 „. fr.a.ec. 
applied onto difteren. par. > «*' in \ ana6ian patent 2 135 966 

, convenient shapes are described in # dosa o( , ha 

a ,ready referred .0. However each bag « ^ , 

polymer medium is preferably of e g ^ ^ 3 

Ling a diameter from ^ » « «nUm ^ or ^ 

centimeters, and the whol a rt e « tw0 op posi.a walls of a 

2Q such as can be separated by sewmg r g af( ra(ar<inC a 

single envelope. F urthermore who » „ d|tectea 

provides .0, using the of potassium polyacryla.e 

,0 the selection of polymer par .c lea ou Tna , nvant , on 

ma, will Promote a specif ^SfT polymers, which exhibit 
25 avoids .he drawbacks o J» ^ ^ ap p,ica,,on In armies 



absorption properties, heve bean ^ ^ artlc ,es. 



10 



J5 



, evi . o, the prior an cone rning ^ZZ^S^Z 
.Mo™--'^-*;;^* ;;,, the, it discloses 
The main interest of that «' e ™ c a shell-core structure as 
superabsorbent polymers ™' „ 0blain6d by submitting a 

required by the mven.ion. That struc polymerization 
U9 h„y cross-linked base V*t™£* ^ process in the 

CSS SS. rCuoTie^e - «o make 

disposable diapers. 

Purred poiymer partfct.efor use in the = 
lo th e invention include those escr be ,n W P 

„ sh ou.d be nofed the, .oth above 

manufacture of diapers ™Jf * P N - 4.297.410. wherein 

. describe are used as disc.osed ,n US paten ^ 

partl c«es o, a hydrophilous P» vmer «ah ' h , as( , 0 , ibers and 

are incorporated ■«*•■«• 'J^u, ,he poiymer particle. ,n 
pound therein by malting. On , the ^opp 

,h. article o. me inven«on are , hav are fre e to move In 
„ leas.wh.ntheyareln,hedrys«a«ej0.h ^ And 

the whole volume of the bag wne , invention takes 

suf prisin 8 ,y. « has been ^-^XTcore s.ruofure .ha, were 

penefi, of specific pr.pem.a o 'J^JL. rosui.s. .. seems .ha, 
unknown previously end lead to unp )e |orms „„ 

„ ,h. highly i'l J , 'he Perticles within .he 

axpandabla lattice that m ° , orm . soMo hard gel mass. 

D89 . avoids , ha. .he swoiien^ P«^" waler from m . core, and 
does no. hinder .he pesseg. o ' c , rcu , ate easily through 

never.he.ess does no, permit > «M w a e. # ^ ^ 

„ it and thereby diffuse from the core P 
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Fu „h rmore, In conn c.l.n w - - way - 
particles opere.e, .he inv n.ion prov.d a o ■** £ ^ 

and .or having ah ou.a, wall o th enve I P ^ mo|slure 

hydr .p h ,„us .ahric a. leas such .ha ^ 

and lets the evaporated water «•«■ , „. i.e. .he 



to avoid leaks. 

A ccord.n 9 .0 a ( ur.her ^^^t™ ^due'l 
cor , structure inoreases .he meohan.oa, a s anc. ^ ^ ^ 

particle. Rather, one can suppose he e .ha. 9 q( 
L outer highly cross-linked lay. ^^ae.orp.lon 
, he invention can support '^^[^.^ m any times with 

,,a,e where the polymer powder is dehydrated. 

EXAMPLES OF SPECIFIC EMBODIMENTS 

Th6 invention is .hereefter 
ex amp.es considering the '<°™™« 2ZT* <»°<>»°» °< 

Th , particles o, <*™^^ZZZ£* 
non-toxic. in a pre.erred embo ,menM . par U • « rf , he 

r - rcrp^^rrsur f ac - ~ 
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„ .... , — , 

particles to absorb water and swell into a g ^ 
, he volume of the particles can *°<<» ™ e "™> obtaln8d sh ow 
,„,«., volume. The polymer parhcles ^ thereby ^ 
improved absorption/desorphon P«^*» , ' to be at 
homogeneously ™>^£ ^ tX swollen state 

Att9 r having swollen Into a ^ 
according ,o .he '»« ^ the, externa, 

estje: air ,o :r - r - 

resume their initial dry powder state. 

Th . properties o, * ^p^S^OT 
according to the invention, an m .pert ou, * unoeI 
,heir modulus of elasticity ere "°' " cvcl „. A 0 el 

load, nor by reiterated water absorpt ^ a(ter 
with intact properties can be regene , a ed by water b P 
the panicles have — - ^ ^bolem. ft. setting o, 
r. ?: -mes. As re 9 ards the gel formed, 

this will remain homogeneous. 

- polymer "JjS « 

European Patent applicat.on EP 0.789 .048 b r Qn 

P^JJSST^S "re":— particles, 
of a monomer folioweC I by agg mB thacrylic acid, or 

. - sod I. bu, other 

hydrophilous monomers can also be used. 

the dimens,on S of the artWe P ' |e by stltchin g. 
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d is s lected so that once complexly swell n in 

Th . b a 8 ,. de.imi.ed by a flexible ~ ^ 

. fubuiar space one ,o three centers » ^'con.ac, wifh 
the inner face of the enveU»pe *e »na the I w . 
,he body, ts setected for show.no good hea o ,„ , 

The o ce should esser* be Pern,^ ^ # ^ (abric 

ST. co^ ^ed^as no, been .reafed w„h dye 
fixers, so as no. to retain water. 

As U5 ed for ^CST^^^ 

, h9 |r supposed mechanisms. 

Th , part,,., o, -^-^J^^pS 
version o, .he ar.ic.e in.o col wa £ Each po y ^ ^ ^ . ( 
con.act with wa.ar, absorbs wafer, start n 8 . ^ 
, swells and forms with .he o£e • » » ™ c00|ed doyin ,„ a 
en.ire bag vo.ume. The >.M >» «™P re of the poly mer 

freezer for better effect. Due to 
pa""... I« retains e suitab.e flexibility. 

When applymo the article on the ^^ZlX 
25 which U has been -mperafure 
Cose contact with the body^ The < *»« ™ ' conduc .ibili.y of .he 
be vween .he article and the body „ ans , er tro m the 

zts »r.r, s rd r u :.r ... a . 

3 o feeling of coolness. 

At „rs, .he cooiin, effect ^^Z^'^ 
due .0 .he co,d fempera.ur. «'^«^ accroes the 
nea , extracted from th. body and slowly tr ^ 
article com s to the wafer trapped In the polym 
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low heat losses. 

While water evaporates, the production of steam «•» •••«* 
pronres. mrou B „ .he articie thicKness and reech the « erne « * 
S,. envelop, whioh is permease to vapour, so , the t ,t escapes J 
the articie. evaporation «^^T^^ " 

polymer particles. 

Thus as long as some water remains In the particles and 

applied to .ha bod, .he -^^^ 'p p e ° d on ,„. oody. 

r ;rz - yrr oTounVte w *- r: 

Tew , y , a fifwmore hut owing to the difference of temperature 

evaporates, leading to the recovery of the cool.ng effect. 

When ell .ha water has evaporated out of the article the 
partl cles resume their initial and ,ne y c-atne r <o .end.the 

is then required is to immerse the article ln^ 

recover the retention and coolness effect. The swollen 

optionally be kept in a freezer until next use. 

As an example of use concerning a specific embodiment of 

30 the inventor L articie has ^ 
for a setting time of the gei of 90 seconds, 

-at uptake- between , 0. ^ -J^^ average 
specifically between 0.35 C/mm. ana u.# 

35 value of not more than approximately 0.4-C/m.n.. 
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«he invention are edvan.ageous.y ,r. ' he «°™ |c ,„ DU , also 

ZZ « P--W. l ° ' ra C;;; u °\: l "er .rapped between the 
hetween these particles, the amount ^ ^ case 0 , 

particles, Known as -W^^ip-l P»"*'"' FM ** 
Ba „.shap.d parno.es than a 7 !h P 

cross-linking average rote. th.s lee waW , stoied , to 

"her.for., as a result o, the lerg r quan » ^ g 

Besides, the ertiole of th mven . n ^ fo< (ha , 
m „s, affiolant., from the .argest J™ e ° forms „ the a r.ic,. and 
purpose, .he Inv.nti .npr- ^ « 0( ab sorben, polymer 

takes M ne,i, of 'hair «o «<>* 

used suoh as defined above. 

on th e one hand, the ^J^Z^^ ' 
r0U nd shape and to their they ere easiiy 

, high mobility. Consequently, wMe may ^ en(lra bafl 

distributed homogeneously and mov. 

volume, eila-ong «s length. ^ ^ 

On the other hand, the form of .he arhcle ^ ^ ^ 

,nven.,on, which may comprise one o, mo e b g^ ^ ^ 
M to ,o„ow .he shape o. .he par of the bod, wj ^ ^ con(acl 

he epplied. The article possesses a part « ^ ^ auch as 

„, , he bag(s) containing .h.po yme P» rt ope 

.„ elastic band. The P<>^'J^\ M num ber and .he form of 
several bags delimited by of .he body .ha, mus. be 

,„ th. bags are adapted .ocord.no to he P flaxlD , my and 

treated. They are chosen ""^s enhances flexibility, whereas 
contact surface. A high numb o bags ^ , ha ba8S ere 

•j^"-rsrr-- - - - asserob,9d 

35 along their I ngth. 
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According «c ,h. invention, a «H- d <r — is 

ach ieved. Th par,ic, . of •""-"^•"^^ re me,n, dry. 
the bag s In such a way .ha. aft r w « n « .h £ > , he bag 
The febrio is no, absorber,. «»' * „ c00 , ing through a dry 

As , further advan,a 9 e o, .he InvenUon can be noticed 

that ,he particles in .heir ^LSZ^ "» 

hindrance. The increase ,n volume .a « ^ (|)e 

„a,er, when .he par.icles swell ,n. 0- »» *< ^ 

... formed -mains ho ; o n- s a ^ „ varjation 



100*C 
15 Example 1 : 
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Severe, ,es, been carried ou- H ar „c, 

a ccord,ng ,o ,he invention ^^ Zto* po.yacry.e.e 
Incorporating particles of a su P e " DS ° had been 5ubie c.ed 

medium wherein .he individua, polymer par Ides ha 

» - s r a?: uiniTb: «- process - 

tex,i,e envelope. The par teles conformed to the 
eur0 pean ^"f^J^^ZZ** e q ue,s a, leas, 
SSr.TST ?~ geTof 1.5 g o, the polymer under a load o, 5 

KPa has a saline water absorption o, a, Last 20 gfg. 

Th e inltla, size of the polymer particles used measured 

when dry In the dehydra.ed s,e,e. ^^7^^. 

Th . r „e ^rrrr^r- 

fabric, which has not be treated w,tn ^ bu|ar front bags 

z r;r xTprrsts.- » - ap P ,ied on 
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th foreh ad. and an las.ic band, sewn lo the front bags that when 
1 h adband Is warn around the head, is situated a. the Ml he 
head and maintains said front ba 8 s in Cose oontao, with he 
torehead The length of the ba 9 s Is trom 25 to 30 cm (28.5 cm « the 
example) so that they cover the forehead In Its entire length. Their 
SnTss or diameter when fully swollen is about t.5 to 2 cm. The 
following experiment was carried out : 

The headband is immersed in water for one or two minutes 
,o allow the particles to sweU into a gel mass. The gel then occup.es 
homogeneously the entire volume o, both bags. The headOand ,s 
than optionally stored in a freezer for 30 minutes. 

When applying it on the head, the feeling of coolness .is 
immediate due to the thermal shock between the cold envelope and 
1 forehead The contact Is furthermore ve,y Ugh. and 
homo antu. on the entire forehead, due to the elastic ban. and o 
the flexibility of .he front par. of the headband, centered to ,. by the 
torm of its two round elongated bags. 

The cooling effect remains for a long period. Indeed, three 
aays after waning, upon applying the headband on the 
feeling of coolness is still immediate. The volume of the front pert 
Z started decreasing and .he envelope is dry. After four da s^e 
.nvoiooe has lost par. of Its tension, but the bags are still wen 
tnaoad A«er Z days, .he thickness o, the front par. has reduced 
U » aTmosMhe same as the, o, the elastic par, The par.icu,es are 
though still uniformely dispatched in the bags. 

,n this experiment, where the headband was always kept in 
ro0 m condition of temperature and humidity and was or* r w- from 
♦„ it was not before five or six days after wetting ana 

o m o"n °. aT 'wnanTppTyln, .he article on .he forehead, the user 
, *ou.d no longer fee, it as ice immediately. However even then. 
having worn it for a few minutes, the impression of coolness wou. 
b e eoovered, which could not be explained but as being due to he 
e apora l.n o, wafer from .he polymer parfic.es. At fha s.age. he 
reticles have not yet come back to hard granules. They are si n 
, fndividua,; m fhe gel form, bu, they are s parate. no, completely 
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swollen, and th y concentrate Into a small volume at an end of the 
bags. 

Similar articles may be produced for other uses in 
medecine, such as : 
5 - as an anti-inflammatory agent In the treatment of inflammatory 

disorders, especially abdominal or dental postoperative disorders, 
and in the treatment of pain In general ; 

- in pediatrics, for treating hyperthermia in infants ; 

- for traumatic postoperative treatments and for general 
10 traumatology ; 

- for example, in the form of cooling stockings or socks in the 
treatment of venous deficiencies and blood-circulation pathologies ; 

- for treating rheumatic pathologies, for example abarticular 
l~ rheumatic pathologies of tendinous origin, or for traumatic post- 
p 15 operative treatments and for general traumatology ; 

ffi . for the manufacture of a medical compress, which optionally 

}jj may contain one or more therapeutic agents. 

ru 

',0 Example 2 ; 

s 

M- Another beneficial application of articles according to the 

K 2 o invention is that of heat protection for people working at high 

<j temperatures, especially in the metal-conversion industry, in the 

£3 steelmaking industry, or for firemen. 

Jackets produced according to the invention, for example 
35 cm by 40 cm, worn over a person's torso, increase the time this 
25 person can support exposure to high temperatures by a factor of at 
least six. 

in order to demonstrate the aforementioned long-lasting 
cooling effect, a measurement experiment was performed on a man, 
according to the following protocol : 
30 - Shape end size of the article : a 13 cm x 27 cm patch filled 

over 10 cm x 10 cm with particles of superabsorbent crosslinked 
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sodium acry.a.a as d scib d In European Paten. Application EP-A- 
0, 789,048. 

- Temperature in the room : 18"C 

- Temperature of the absorbed water : 10»C 

The change in temperature over time is indicated below : 

Temperature of the article 
Duration r 

TimeO 118 ; C 

Time 5 min. 12.5 # C 

TlmelOmin. 12.9'C 

Time 15 min. 13.6'C 

Time 20 min. 14.3'C 

Time 25 min. 14.7°C 



Time 30 min. 15.5*C 
5 Thus , t is found that the temperature of the article 

0 ; L arc in thirty minutes, this increase being, 

rU 15 increases only by 3.7 C in imny nonaral cas6 with known 

over the same period of time. 
Example 3 : 

conduct and oan s.and many aPsorp.ion/dssorp.ion coles. 

Tha faprio usad to make tha baa's an.alopa in the preferrad 
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cellulosic mat rial, and more sp cially threads or fibers of viscose, 
and short r polyester fib rs, preferably poly thylene fibers and more 
specially polypropylene fibers. The respective proportions expressed 
as weight percentages are from 70 to 90 percent for the latter and 
5 10 to 30 percent for the former in the total weight of the composition. 

In a specific embodiment, the non-woven fabric comprises 
85 % polypropylene and 15 % viscose rayon under a thickness of 0.6 
millimeters and a surface weight of 48 g/m 2 . That fabric is stable at 
the hydrophobic/hydrophilous equilibrium point and it can stand 
10 more than twenty wettings without loosing its properties. Its strength 
in resisting to breaking is more than 50 N in the manufacturing or 
fibers length direction and still higher than 12 N in the cross 
direction, both whether the fabric is dry or wet. Its absorption 
capacity is above 600 percent. 

Furthermore, the amount of superabsorbent particles 
placed in the envelope is in excess compared to that required to 
occupy the whole volume when they are in the full swollen state. 
Preferably the operation of the article of the invention involves that 
the polymer particles medium thus in excess in the bag is swollen 
with absorbed water by immersion in water at a cool temperature (for 
instance at approximately 10 °C as mentioned above), and when the 
absorption is blocked, mainly due to the restricted volume in the 
envelope, but possibly also because of the immersion being 
performed in cool water or in addition by optionally taking the article 
out of the cool water bath before that stage, the swollen gel remains 
able to absorb more water. 

Due to their shell-core structure, the particles are 
distributed while swelling in the entire bag volume, and the less 
swollen ones, which retain the higher water absorption capacity, are 
30 expelled to the periphery of the bag. The amount of particles 
Introduced in the envelope is thus calculated so that the particles 
close to the envelope retain a high absorption rate, at least over 70 
%, thence they are still able to absorb water, moisture, sweat... As a 
consequence, in connection with Its inherent water-repellent 
35 properties, the envelope remains dry during all the time of 
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application of th article on th user's sore part. On th contrary, 
too high an excess of particl s would I ad to such a decrease of the 
volume in the envelope available for absorption of water, that it 
would result In loss of part of the cooling capacity of the article. The 
excess amount of absorbent particles is thence be calculated so as 
to achieve the best residual absorption rate of the partly unswollen 
particles after immersion in water, without interfering significantly 
with the strong and long-lasting cooling effect of the article. 

In the preferred embodiments the weight excess of particles 
is between 5 and 10 percent of the theoretical weight required to just 
fill the bag completely. It is for instance equal to 8 percent of that 
amount. After immersion in water is completed, the initial absorption 
rate is then approximately 80 %, and more generally from 70 to 90 
%, at least for the polymer particles nearer to the bag surface, the 
particles next to the envelope being less swollen than those in 
depth. 

If immersion in water of the article is long enough, the 
swelling of the particles is blocked due to the lack of space inside 
the bag. The material for the envelope must thence support the 
pressure exerted by the incompletely swollen gel. That problem is 
solved according to the invention as described above. 

Example 4 ; 

In order to illustrate the high thermal properties of 
headbands constituted with articles according to the invention 
compared to the prior art, the following temperature uptake 
experiment was carried out. 

The headband according to the invention, as constituted 
according to example 1, is designed here by SM, the one according 
to example 3 is designed as NM, and a headband containing a gel of 
absorbent polymer particles wherein there is no substantial 
difference in the cross-linking rate between core and shell as 
described by the prior art Is called BG. 
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All thr e samples are w tted then cooled down to 0°C. The 
SM sample reaches 0°C three hours before the BG sample. The 
temperature uptake of the samples is then monitored during 120 
min.. The results are shown in the following table, indicating the 
heat uptake values in °C : 

Time (min.) SM (°C) NM (°C) BG(°C) 



0 


0 


0 


0 


3 


0 


1.4 


4 


10 


0 


2.8 


8 


20 


0.5 


4.2 


11.5 


30 


3.5 


6.48 


15 


40 


4.5 


9.28 


16 


50 


8.5 


11 


18 


60 


11.5 


13.4 


19 


120 


18 


20.5 


23.5 



As shown by these results, the headbands according to the 
invention show a lower temperature uptake than the headband of the 
prior art. The uptake difference is particularly high during the first 
40 min. of the experiment. Furthermore, the temperature uptake of 
the SM sample only begins after 20 min, whereas the BG sample 
already increases its temperature of 1 1.5°C during this period. - 

Indeed the heat uptake in the BG sample increases 
following an exponential curve starting with a steep slope, whereas 
the uptake progresses very slowly in the case of the SM sample. 
With the NM sample, the temperature increase is also very slow 
compared to the BG sample, and compared to the SM sample, it 
shows the advantage that the heat uptake follows a linear curve over 
the time of the experiment. 



